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Purpose: To translate the Patients’ Perspectives of Surgical Safety (PPSS) questionnaire into Norwegian and to
test it for structural validity and internal consistency.
Design: This is a methodological study.
Methods: The original 20-item PPSS questionnaire was translated into Norwegian using a model of transla-
tion-back translation. We assessed content validity via a pretest with 20 surgical patients. A sample of 218
surgical patients in a university hospital in Norway completed the PPSS questionnaire. Psychometric analysis
included item characteristics, and structural validity was evaluated by an exploratory factor analysis. Internal
consistency was calculated using Cronbach’s alpha.
Findings: We successfully translated and adapted the Norwegian PPSS questionnaire. Completion rate was
74%. Missing values were less than 5% and all 20 items had a high skewness (≥15 %) ranging from 52.8% to
95.9%. The exploratory factor analysis yielded two significant factors that explained 45.15% of variance. The
Cronbach’s alpha for Factor 1 “Team interaction safety” was 0.88 and for Factor 2 “Patient’s ID safety”, 0.82.
Overall, most patients reported a high sense of surgical safety.
Conclusions: The first Norwegian version of the PPSS measuring surgical patients’ perception shows promis-
ing psychometric properties regarding structural validity and internal consistency. However, future research
on PPSS should provide an examination of construct validity, validation and testing in other populations of
surgical patients. To improve safety of the surgical trajectory, it is necessary to pay more attention to patients’
perceptions of surgical safety.

© 2022 American Society of PeriAnesthesia Nurses. Published by Elsevier Inc. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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The World Health Organization (WHO) and the Joint Commission
acknowledge patient involvement in patient safety.1,2 Moreover, the
WHO Second Global Patient Safety Challenge, “Safe Surgery Saves
Lives” recognizes the importance of considering the patient undergo-
ing surgery as a member of the team.3 While surgical procedures are
intended to save lives, unsafe surgical procedures can cause substan-
tial harm. Globally, more than every 10th patient experiences error
during their hospital stay.4 In US health care, errors are the third
leading cause of death, and numbers may exceed 250.000 per year.5

In Europe, 23% of hospitalized patients are directly affected by errors,
and 18% of patients experienced a serious error while in hospital.6 A
large proportion of these errors are related to surgical care, most of
which occur before or after surgery.7 A recent report shows that
13.1% of hospitalized patient are affected by errors in Norway. A large
proportion of these errors are related to surgery.8

Previous research demonstrates that unsafe surgical procedures
can result in post-surgery deep vein thrombosis, catheter sepsis, and
wound infection.9-12 A culture of patient safety is a fundamental part
of the approach to patient care in many departments of surgery. Sev-
eral safety initiatives to improve patient safety in surgery have been
introduced, for example a surgical safety checklist; however, few
tools are available to measure the actual effect of interventions on
outcome from the patient’s perspective.5

Surgical safety is composed of two concepts: surgical and safety. “Sur-
gical” involves a routine sequence of events - preoperative evaluation of
patients, surgical intervention, and postoperative care.3 Patient “safety” is
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described as the avoidance, prevention and amelioration of adverse out-
comes or injuries stemming from the process of healthcare,13 in this case,
the surgical trajectory. In accordance with WHO, elective surgery should
give the patient the opportunity to improve the quality of care received
by understanding treatment options and working with the surgical team
to make surgery as safe as possible.1 Surgical patients feel safe when they
receive good quality of care, for example, by being fully informed and
having the ability to affect their own care.14 To support patients in return-
ing to normality after surgery, the surgical trajectory must be under-
stood from the perspective of the patients who have experienced
it.15 Patients also have the potential to reduce medical errors by
being involved in the surgical trajectory.16 For example, patient
participation during the surgical trajectory reduced the incidence
of wrong-site surgery.17 A review estimated wrong-site surgery
at 1 event per 100 000, but the precision is uncertain.18 A fre-
quently reported cause of wrong-site surgery was inadequate
communication in the surgical team, including the patient. In the
preoperative stage, the patient can tell the anesthesia provider
about any medications currently taken and drug allergies; and in
the postoperative stage, patients can alert members of the team
if the intravenous catheter becomes loose or dislodged.16

With a few exceptions,19-21 we have not found studies that have
explored self-reported patient perception of surgical safety using a
questionnaire. Al-Abbadi et al19 investigated patient perceptions of
surgical safety with an emphasis on surgical team interaction
throughout the phases of surgery. The results demonstrated that
most patients valued surgeon-patient interaction as it was seen to
reduce pre-surgery anxiety, helped in giving options, and improved
the patient’s overall understanding of the surgical procedure. Fors-
berg20 explored surgical patients’ perceptions (orthopedic and gen-
eral surgery patients) of their postoperative recovery one to four
days after surgery (acute phase) and after one month. They found
that a large number of the patients perceived severe or moderate
pain, sleeping difficulties and problems with mobilization in the
acute phase. Smiley21 evaluated patient and staff perceptions of
safety and quality, as well as perioperative process variability. The
results revealed that surgical inpatients’ perceptions of safety showed
a median rating of 10 on a ten-point scale (with 1 as the worst and 10
as the best possible score), and that 90% gave maximal scores for pain
management and 84.4% for nurse communication.

In summary, few studies have sought the perceptions of patients
on surgical safety. In particular, we do not know patients’ perceptions
of the current surgical safety practice in a Norwegian context. To be
able to do this, there was a need for a translated and validated ques-
tionnaire in Norwegian. In this context, the “Patients’ Perspectives of
Surgical Safety Questionnaire” (PPSS)22 developed in the United
States was found to be suitable. To our knowledge, no previous
reports have been published on surgical safety initiatives from the
patient’s perspective in Norway. Additionally, no psychometric test-
ing of the original PPSS has been published in Norway.

Studies evaluating measurement properties have to meet a
high methodological quality. The COnsensus-based Standards for
the selection of health status Measurement INstruments (COSMIN
checklist) is a consensus-based checklist based on an interna-
tional Delphi study to evaluate the methodological quality of
studies on measurement properties of health status measurement
instruments (Supplementary file 1).23

The aim of this study was to translate the PPSS questionnaire into
Norwegian and test the structural validity and internal consistency of
the questionnaire.

Material and Methods

Reporting of this study was informed by the criteria of the
COSMIN checklist.23
2

Study Design

We performed a cross-sectional study with two phases. In the first
phase, the PPSS questionnaire was translated into the Norwegian lan-
guage and adopted for use in a population of Norwegian-speaking
surgical patients. In the second phase, the survey was used to assess
the structural validity and internal consistency of the Norwegian
PPSS in a sample of surgical patients in Norway.24,25

The Original PPSS Questionnaire

The original PPSS questionnaire was developed through an exten-
sive process.22 In the initial phase, a multidisciplinary surgical team
who developed a 20-item questionnaire focused on patient percep-
tions of surgical safety practice. The questionnaire was reviewed and
revised by multiple leaders of the surgical, anesthesia, and nursing
teams. The PPSS questionnaire was categorized according to phase of
care/team interaction subgroups: Preoperative Period (seven items),
Recovery (one item), Human interactions (seven items) and others
(five items). Questions addressed patient interactions with all team
members, including nursing staff, surgeons, and anesthesia providers.
Responses to the questions were tabulated using a seven-point Likert
scale format with one representing strongly disagree and seven rep-
resenting strongly agree. In the second phase, surveys were hand
delivered to patients during their hospitalization on the first postop-
erative day and responses were returned using an envelope. In the
third phase, qualitative feedback was obtained from seventeen
patients during four separate moderated sessions. A moderator led
group discussions on patients’ perceptions of the surgical experience
that impacted their sense of safety. Thematic qualitative analysis was
performed on the session content and common themes were added
to the questionnaire.22 The surgeon’s personal interaction with the
patient in the preoperative period was the most important factor
influencing patient safety perceptions. Since the qualitative feedback
was done after the data collection of the survey, no change of items
in the PPSS questionnaire was done.

Translation to Norwegian

In the Norwegian version of the 20-item PPSS questionnaire, the
scale was changed from seven response alternatives (1 representing
strongly disagree and 7 representing strongly agree) in the original
PPSS questionnaire to a 5-point Likert scale format from 1 (strongly
disagree) to 5 (strongly agree). The reduction of response alternatives
was done to reduce the burden on the respondents since patients
often are in a particularly vulnerable position with unpleasant reac-
tions to surgery that make them feel weak and incapable.26,27 Permis-
sion to translate the PPSS questionnaire was obtained from the
corresponding author, Matthew M. Tillman. We followed a standard-
ized procedure described by Brislin28 to translate the American ver-
sion of the PPSS questionnaire22 into Norwegian. As the first step, a
Norwegian bilingual academic in healthcare with Norwegian as the
native language conducted a forward translation into the target lan-
guage (Norwegian). In the second step, the research group reviewed
the forward translation version and compared it with the original
version for linguistic congruence and context relevance; some differ-
ences in meaning content were found and reviewed.

Content Validity

In the third step, the content validity of the reconciled Norwegian
version of the PPSS questionnaire was evaluated by a panel consisting
of four nurses with expert competencies in surgical care and one
associated professor with expert competence in patient surgery
research. For the constitution of the panel of experts, the criteria for
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the nurses were professional activity in the surgical unit of at least
5 years and work production within the scope of patient safety in the
surgical unit (quality improvement and patient safety projects). The
criteria for the associated professor were experience with similar
research projects. The panel members were asked to review the
items for relevance and clarity and to suggest possible changes in the
Norwegian version of the PPSS questionnaire. After completion of
three rounds in the panel, no suggestions or difficulties were mani-
fested. In the fourth step, a bilingual professional translator, with
English as native language, who was blinded to the English version,
back translated the Norwegian version into English. The research
group compared the back-translated version with the original ver-
sion and found no differences in meaning.

In the fifth step, a pretest was conducted in a convenience sample
of surgical patients (n = 20) in five surgical units of a Norwegian hos-
pital to evaluate the items in the translated PPSS questionnaire for
relevance and clarity. Participants were asked four questions: (1)
Were there any questions or statements that were difficult to under-
stand? (2) Were there any questions or statements that were not rel-
evant? (3) Were there any questions or statements that you felt were
missing? and (4) Do you otherwise have any comments on the ques-
tionnaire (both positive and negative)? Feedback from the patients
included a need to clarify the term “safety” in item 11, since most
patients had anesthesia during surgery and were not able to perceive
the communication during this period. Based on the patient’s feed-
back, the term patient safety was explained in the introduction text
of the questionnaire and item 11 was revised to "the surgical team
effectively communicated before, during (if applicable) and after the
surgical experience". In addition, some minor changes were made
related to clarification of the language in three of the items.

Background information such as demographic characteristics (gen-
der, age, civil status, occupation, level of education, country of birth)
and clinical characteristics (first surgery or not, and if a surgical compli-
cation occurred) was gathered at the end of the PPSS questionnaire.

Recruitment

We recruited participants from five surgical units (two gastroin-
testinal, one orthopedic, one urological, and one blood vessels/tho-
rax) at a university hospital located in a rural area of the
Southwestern part of Norway. A convenient sample strategy was
used.25 The inclusion criteria were (1) patients ≥ 18 years old who
had undergone any elective operation requiring hospitalization
>24 hours, (2) patients understanding and writing Norwegian, and
(3) patients whose mental and physical health made it possible to
participate in the study.

Ethics approval was provided by the Regional Committee for
Medical Research Ethics South East Norway, Faculty of medicine, Uni-
versity of Oslo, Norway (No. 2018/151 − REC South East) and the hos-
pital’s research department approved the study. The study was
conducted according to the Declaration of Helsinki and ethical guide-
lines for research.29

Eligible participants were recruited by a responsible nurse in each
unit. The responsible nurses provided oral and written information
about the study to each patient one day after surgery, referring to the
principle of autonomy addressed by confidentiality and voluntari-
ness. In the oral and written information that was provided to the
participants, information was included about the aim of the study,
confidentiality, and voluntary participation. The responsible nurse on
each unit assessed whether the patient’s mental and physical health
made it ethically justifiable to ask him/her to participate. Patients
who agreed to take part were instructed to return their completed
questionnaire together with a written, informed consent form in a
sealed envelope to the responsible nurse, who returned the envelope
to the principal researcher.
3

Data Collection

Responsible nurses in each unit identified all patients who ful-
filled the inclusion criteria and asked patients to participate in the
study. Paper and pencil questionnaires were hand delivered to
patients who agreed to take part during their hospitalization on post-
operative day one during a 12-month period from November 2018 to
October 2019. After completion, the questionnaire was returned in a
sealed envelope to the nurse.
Data Analysis

All data analysis was performed using SPSS version 26 (IBM).
Items were checked for missing values and we used25 the Markov
Chain Monte Carlo method for imputation.30 Because the significance
value of Little’s Missing Completely at Random test is less than 0.05
(P < .001) we can conclude that the data are not missing completely
at random.31 This confirms the conclusion we drew from the descrip-
tive statistics and tabulated patterns. Therefore, we used the Markov
Chain Monte Carlo method for imputation.32,33 Descriptive statistics
(numbers and percentages) were conducted to describe respondents’
demographic and clinical characteristics. For item analysis, we exam-
ined response distribution.34 Floor and ceiling effects were assessed
for each item and considered if ≥ 15 % of the responders scored the
highest or the lowest PPSS score.35 Additionally, frequencies for each
response category, missing data, and skewness are presented.

Structural validity was assessed using an explorative factor analy-
sis (EFA).36-38 EFA was conducted to test the factor structure of the
questionnaire because the objective was primarily to identify a
meaningful underlying construct of the questionnaire.37,39,40

Regarding sample size recommendations, we considered a sample
of >200 participants to be large enough to perform an EFA.37,41 The
ratio of our sample size to the number of items exceeded 20:1.

To test assumptions of EFA, an inspection of the correlation matrix
was performed to ensure correlation coefficients between 0.30 and
0.70.40 A Kaiser-Meyer-Olkin (KMO) test was performed to measure
the sample adequacy; a value of 0.60 and above is desired to conduct
an EFA.40,33 Bartlett’s test of sphericity was conducted to test the
overall significant differences in the correlation matrix, with a value
of P < .05 for EFA considered to be appropriate. 37

Principal axis factoring (PAF) with direct oblimin rotation was
used as the factor extracting method. We used PAF since we aimed to
identify latent constructs that could explain the pattern of item-item
correlations.39

The following criteria were used to determine the optimal number
of factors to retain: eigenvalues ≥ 1,37 percentage of variance, scree
plot, parallel analysis, and by assessing the practicality of the
factors.37,39

Loadings of the factors was conducted by examining the items that
most strongly exemplify each factor, that is, that have the largest
loadings on a particular factor and the underlying dimension corre-
sponding to the factor was identified.34,42 Different criteria have been
proposed as minimum factor loadings. Tabachnick and Fidell40 rec-
ommend an absolute value of 0.32 or greater, while Hair et al37 assess
factor loadings of 0.40 and above as significant according to a sample
size >200. Pett et al33 caution against arriving at a solution solely
based on statistical criteria; it also needs to make theoretical sense.

Regarding Identifying loadings and assessing the communalities, we
considered and decided whether or not to keep the items with
low communalities (less than 0.40), but with significant factor
loadings.37,41

Variables with higher loadings are considered more important
and have greater influence on the name or label selected to present a
factor.37
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Internal consistency of the questionnaire was calculated with
Cronbach’s alpha coefficient. Cronbach’s alpha values > 0.70 were
regarded as acceptable and > 0.80 as preferable.33,43 Cronbach’s alpha
was computed for each final extracted factor.

Results

Item Analysis

A total of 221 (74 %) surgical patients responded to the PPSS ques-
tionnaire. Three of the respondents were excluded from the analysis
because of either missing data ≥50% or divergent responses, resulting
in a final sample of 218 patients. Additionally, all items had less than
5% missing values (Table 1). Item 20 had most missing values with 10
respondents not completing it. Ten items had zero missing values.
Missing data of 21 respondents for the PPSS were imputed (of whom
Table 1
PPSS Items and Score Statistics (N = 218)

Items Mean § SD Strongly
Disagree
(1)%

Sl
D
(2

Preoperative period
7. On the day of the surgery, measures taken
to ensure my safety were explained to me by
someone

4.50 § 0.89 2.8 0

12. On the day of the surgery, I felt safe
because of the actions I saw taken by the
surgical team

4.90 § 0.38 0.0 0

13. On the day of the surgery, I felt confident
about my safety

4.91 § 0.36 0.0 0

16. On the day of the surgery, I felt safe when I
was asked several times by the surgical team
to repeat my name

4.89 § 0.37 0.0 0

17. On the day of the surgery, I felt safe when I
was asked several times by the surgical team
to repeat my birthday

4.91 § 0.35 0.0 0

18. I felt safe when I was asked by the surgical
team about what kind of surgery was going to
be performed that day

4.50 § 0.94 2.8 1

19. I felt safe when I was asked by the surgical
team about my allergies

4.93 § 0.27 0.0 0

Recovery
14. During recovery, the surgical team was
concerned for my safety

4.88 § 0.39 0.0 0

Human iInteractions
2. On the day of the surgery, all members of
the surgical team introduced themselves and
their roles

4.76 § 0.65 0.9 1

3. On the day of the surgery, the surgical
team’s top priority was my safety

4.81 § 0.52 0.0 0

4. I felt that my surgeon was concerned about
the safety of my surgery

4.86 § 0.44 0.0 0

5. I felt that the anesthesiologist was
concerned about the safety of my surgery

4.94 § 0.33 0.0 0

6. I felt that the nurses were concerned about
the safety of my surgery

4.93 § 0.30 0.0 0

8. On the day of surgery, I felt safe because of
what the surgical team asked me

4.83 § 0.54 0.5 0

11. The surgical team effectively
communicated during my surgical experience

4.80 § 0.50 0.0 0

Other
1. I felt safe the day of surgery 4.83 § 0.51 0.5 0
9. I understood what was involved in ensuring
my safety for the surgery

4.78 § 0.57 0.5 0

10. Safety was the most important aspect of
my surgery

4.82 § 0.44 0.0 0

15. I understood the risks associated with my
surgery

4.70 § 0.64 0.5 0

20. Mistakes rarely happen during surgery 4.34 § 0.81 0.9 0

4

14 respondents had one missing item, three respondents had two
missing items, three respondents had seven items and one respon-
dent had nine missing items). Single-item mean score for the total
sample ranged from 4.34 (SD 0.81) (item 20) to 4.94 (SD 0.33) (item
5). All 20 items had a high skewness (≥15 %) with a ‘Strongly agree’
response ranging from 52.8% (item 20) to 95.9% (item 5). Addition-
ally, items 7, 15, and 20 had a high skewness (≥15 %) with 20.6%,
16.1%, or 30.3% providing a ‘Slightly agree’ response, respectively. See
Table 2 for an overview of the background information of the sample
(demographic and clinical characteristics).
Structural Validity of the PPSS Questionnaire

Results from Bartlett’s tests and KMO revealed that the sample
met the criteria for conducting factor analyses for the PPSS
ightly
isagree
)%

Neither Agree or
Disagree
(3)%

Slightly
Agree
(4)%

Strongly
Agree
(5)%

Missing
%

Skew-ness

.9 7.8 20.6 67.9 3.2 - 2.19

.5 1.4 6.0 92.2 1.8 - 4.49

.5 0.9 6.0 92.7 1.4 - 4.78

.0 1.8 7.3 90.8 0.0 - 3.55

.0 1.8 5.5 92.7 0.0 - 4.07

.4 11.0 12.8 72.0 0.0 - 2.05

.0 0.5 6.0 93.6 1.4 - 4.11

.0 2.3 7.3 90.4 2.3 - 3.46

.4 2.3 11.9 83.5 0.0 - 3.44

.0 5.5 8.3 86.2 2.3 - 2.66

.0 3.7 6.9 89.4 3.2 - 3.22

.0 2.3 1.8 95.9 0.0 - 5.29

.0 0.9 5.5 93.6 0.0 - 4.33

.5 3.2 6.9 89.0 0.0 - 3.96

.0 4.6 10.6 84.9 3.6 - 2.55

.5 1.4 11.5 86.2 0.0 - 3.97

.9 2.3 12.8 83.5 0.0 - 3.36

.0 2.3 13.8 83.9 0.0 - 2.41

.5 5.5 16.1 77.5 1.4 - 2.45

.0 16.1 30.3 52.8 4.5 - 1.12



Table 2
Background Information of the Respondents (N = 218)

Demographic Characteristics Category n (%)

Gender
Female 94 (43.1)
Male 124 (56.9)

Age
18-40 y 28 (12.8)
41-60 y 60 (27.5)
61-80 y 114 (52.4)
≥ 81 y 16 (7.3)

Civil status
Living with someone 152 (69.7)
Living alone 66 (30.3)

Occupation
Working 72 (33.0)
Disability benefit 26 (11.9)
Retired 105 (48.2)
Other 15 (6.9)

Education level
Primary school 29 (13.3)
High school or equivalent 105 (48.2)
3 y university college 47 (21.5)
University 37 (17.0)

Country of birth
In Norway 202 (92.7)
In another country 16 (7.3)

Clinical characteristics
First surgery

Yes 39 (17.9)
No 179 (82.1)

Surgery due to complications
Yes 54 (24.8)
No 164 (75.2)
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questionnaire. The KMO measure showed 0.84 and the Bartlett’s test
of sphericity showed significance (x2 = 2261.42, P < .000).

The initial factor analysis with an eigenvalue >1 extracted a
potential five-factor solution explaining 64.58% of the variance prior
to rotation (Table 3). An inspection of the screeplots revealed a clear
break after the second component (Figure 1).39 In the five-factor solu-
tion, twelve items had a high loading (>.40) on Factor 1 (F1). Two of
the items had cross loadings on F1 and on F3 (item 1) and F4 (item 7),
resulting in either two or three items on F3 and F4. Factor 2 consisted
of two items (items 16, 17) with high loading (>.40) and F5 had nega-
tive factor loadings on 18 items. These five factors showed low com-
munalities (<.40) on four items (6, 7, 11, 20). The factor correlation
matrix showed that only the correlation between F1 and F3 exceeded
0.30 (Table 4).34 After oblimin rotation, no meaningful pattern in the
loadings could be determined (see Supplementary file 3). Since there
was no a priori theory, it was necessary to do multiple factor analysis,
each with a different numbers of factors.37 Further, a fixed factor
analysis with 4, 3, 2, or 1 factor by using PAF with direct oblimin was
performed.

The fixed factor analysis with four factors extracted explained
59.50% of the variance (Table 3). The factor loadings showed that F1
consisted of 13 items with high loading (>.40), F2 and F3 consisted of
two items (items 16, 17 and 12, 13, respectively). One item had cross
loadings on F1 as on F4 (item 18), resulting in either twelve or 13
items on F1 and either three or four items on F4 with high loading
(>.40). The four factors showed low communalities (<.40) on six
items (items 4, 6, 7, 11, 14, 20). The factor correlation matrix showed
that only correlations between F1 and F3 and between F1 and F4
exceeded 0.30 (Table 4).34

The fixed factor analysis with three factors extracted explained
53.07% of the variance (Table 3). The factor loadings showed that F1
consisted of 14 items, F2 and F3 consisted of three items (items 16,
17, 19 and items 12, 13, 14, respectively) with modest to high
5

loadings. Several items (item 1-5) had cross loadings on F1 and F3
with high loading (>.40). The three factors showed low communali-
ties (<.40) on nine items (items 4-7, 11, 14, 18-20). The factor correla-
tion matrix showed that only correlations between F1 and F2 and
between F1 and F3 exceeded 0.30 (Table 4).34

The fixed factor analysis with two factors extracted explained
45.15% of the variance (Table 3). The factor loadings showed that
F1 consisted of 17 items, and F2 consisted of three items (items 16,
17, 19) with high loadings (>.40). The factor loading of F1 was from
0.41 to 0.73 and the factor loadings of F2 were from 0.44 to 0.98.
No cross loadings were identified. The two factors showed low
communalities (<.40) on eleven items (4-7, 11-14, 18-20) and
acceptable communalities (0.97-0.44) on nine items. The factor
correlation matrix showed that correlation between F1 and F2
exceeded 0.30 (Table 4).34

The fixed factor analysis with one factor extracted explained
35.37% of the variance (Table 3). The factor loadings of all the items
showed high loadings (>.40) except for item 17 (.39). The one factor
showed low communalities (<.40) on fourteen items (1, 4-7, 11-14,
16-20).

We decided to retain the two-factor solution because it led to the
best interpretation and because factor loadings of 17 items (items 1-
15, 18, and 20) were explained by one distinct factor with low or
acceptable communalities and correlation exceeding 0.30 between
F1 and F2.44 As seen in Table 3, the first factor consisted of 17 items.
Four items were from the “Preoperative period”, one item was from
“Recovery”, seven items were from “Human Interaction”, and five
items were from “Other” in the original PPSS. Considering the three
items with highest loading (items 3, 8, 9) in this category, we labelled
it as “Team interaction safety”. The second factor contained three
items (items 16, 17, 19) with high loadings (0.44-0.98), which were
from the “Preoperative period” in the original PPSS. Based on the
shared characteristics of each of them (name, birthday, and allergies),
this factor was labelled “Patient’s ID safety”.
Internal Consistency of the PPSS Questionnaire

After the research team decided howmany factors to retain, Cron-
bach’s alpha was calculated to assess the internal consistency of each
of the two final extracted factors of the PPSS questionnaire. The inter-
nal consistency of F1 “Team interaction safety” was satisfactory with
Cronbach’s alpha of 0.88 for positive affect. The corrected item total
correlations were all positive and ranged from 0.40 to 0.68, support-
ing the internal reliability of the factor. The internal consistency of F2
“Patient�s ID safety”was satisfactory with Cronbach’s alpha of 0.82 for
positive affect. The corrected item total correlations were all positive
and ranged from 0.41 to 0.86, supporting the internal reliability of
the factor.
Discussion

The aim of this study was to translate the PPSS questionnaire into
Norwegian and test the structural validity and internal consistency of
the questionnaire. Overall, the results indicate that PPSS is a psycho-
metrically valid instrument, which can be used for most populations
of Norwegian surgical patients ≥ 18 years undergoing any elective
operation requiring hospitalization >24 hours. To our knowledge,
this is the first psychometric evaluation of the questionnaire because
Dixon et al22 did not report psychometric testing, only development
of the questionnaire and descriptive results based on surgical
patients’ responses. The use of the questionnaire available in Norwe-
gian may contribute to evaluate the patient’s perspectives of safe sur-
gery in Norway, to improve practice, or to evaluate the effects of
interventions.



Table 3
Structure Coefficients, Communalities, Eigenvalue, and % of Variance Explained for 1-Factor, 2-Factor, 3-Factor, 4-Factor, and the Model With Initial Eigenvalues >1 Using EFA

Items Structure Coefficients
Eigenvalues > 1

Structure Coefficients
4-Factor (Fixed)

Structure Coefficients
3-Factor (Fixed)

Structure Coefficients
2-Factor (Fixed)

Structure Coefficients
1-Factor (Fixed)

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 h2 Factor 1 Factor 2 Factor 3 Factor 4 h2 Factor 1 Factor 2 Factor 3 h2 Factor 1 (Team
interaction
safety)

Factor 2
(Patient�s
ID safety)

h2 Factor 1 h2

1. 0.53 0.53 0.11 -0.54 0.47 0.59 0.52 0.47 0.58 0.55 0.46 0.64 0.44 0.61 0.37
2. 0.61 0.30 0.37 -0.66 0.52 0.68 0.35 0.49 0.68 0.33 0.41 0.48 0.69 0.48 0.69 0.48
3. 0.52 0.34 0.39 -0.79 0.64 0.64 0.32 0.40 0.46 0.50 0.66 0.39 0.48 0.50 0.70 0.35 0.50 0.71 0.51
4. 0.39 0.34 -0.75 0.57 0.52 0.37 0.37 0.34 0.54 0.43 0.34 0.58 0.34 0.58 0.34
5. 0.48 0.46 -0.52 0.40 0.55 0.46 0.40 0.53 0.30 0.47 0.35 0.58 0.34 0.59 0.35
6. 0.48 0.30 -0.41 0.29 0.51 0.30 0.50 0.30 0.26 0.50 0.26 0.51 0.26
7. 0.34 0.34 -0.35 0.22 0.36 0.42 0.23 0.39 0.30 0.17 0.41 0.17 0.42 0.17
8. 0.84 0.27 0.38 -0.50 0.77 0.81 0.31 0.70 0.76 0.35 0.58 0.73 0.53 0.72 0.52
9. 0.78 0.30 -0.47 0.61 0.75 0.32 0.56 0.75 0.30 0.56 0.70 0.49 0.68 0.46
10. 0.68 -0.51 0.49 0.69 0.37 0.49 0.70 0.30 0.49 0.66 0.44 0.66 0.44
11. 0.53 0.35 -0.54 0.37 0.59 0.33 0.36 0.57 0.37 0.34 0.59 0.35 0.58 0.34
12. 0.38 0.85 -0.47 0.75 0.45 0.84 0.33 0.75 0.46 0.32 0.86 0.75 0.61 0.38 0.62 0.38
13. 0.30 0.95 -0.39 0.91 0.37 0.92 0.25 0.85 0.37 0.92 0.86 0.53 0.28 0.52 0.28
14. 0.31 0.36 0.58 0.43 0.30 0.32 0.57 0.37 0.36 0.38 0.19 0.41 0.17 0.42 0.17
15. 0.68 0.32 0.32 -0.47 0.50 0.66 0.43 0.48 0.68 0.34 0.47 0.66 0.45 0.64 0.41
16. 0.97 0.96 0.95 0.91 0.98 0.96 0.31 0.98 0.97 0.40 0.16
17. 0.95 -0.30 0.91 0.96 0.93 0.27 0.93 0.87 0.30 0.93 0.86 0.39 0.15
18. 0.53 0.43 -0.48 0.45 0.54 0.54 0.46 0.57 0.36 0.52 0.28 0.53 0.28
19. 0.42 0.50 -0.35 0.40 0.41 0.55 0.41 0.32 0.45 0.19 0.36 0.44 0.24 0.40 0.16
20. 0.58 -0.34 0.37 0.54 0.34 0.34 0.56 0.33 0.51 0.28 0.48 0.23
Eigenvalue 7.08 1.96 1.59 1.29 1.02 7.08 1.96 1.58 1.29 7.07 1.96 1.58 7.08 1.96 7.08
% of variance explained 35.37 45.15 53.07 59.50 64.58 35.37 45.15 53.07 59.50 35.37 45.15 53.07 35.37 45.15 35.37
Eigenvalue
(Parallel analysis)

1.58 1.46 1.38 1.31 1.25

h2, commonalities.

S.E.H
usebø

etal.
JournalofPeriA

nesthesia
N
ursing

00
(2022)

1−
9

A
R
T
IC
L
E

IN
P
R
E
S
S

6



Figure 1. Screeplot of PPSS’s factor structure.
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Translation and Cross-cultural Adaption

The original PPSS questionnaire consists of 20 items grouped into
four phases of surgical care and team interaction (preoperative
period, recovery, human interaction and other). As recommended by
Davidov,45 the translation of the PPSS questionnaire followed a stan-
dardized procedure,28 except for in the first and the fourth steps
where only one bilingual academic translator was used for the for-
ward and one for the back-translation. This may be a limitation since
a team of two independent translators for each step is recom-
mended.46 The translation process was comprehensive, and both
healthcare professionals and patients participated to assure the con-
tent and cross-cultural validity of the questionnaire.34 The results of
the translation process indicate that PPSS is already a questionnaire
specific for patients undergoing surgery that appears to be transfer-
able to different languages and cultures without much difficulty.
Regarding the sample size, no consensus exists when it comes to the
recommended size for EFA in psychometric studies. To perform a sta-
ble and reliable factor solution, the recommended sample size varies
from a minimum ratio of 2:1 to 20:1.41 The sample size of 221 in the
current study was thereby considered satisfactory with its ratio of
20:1. However, as pointed out by Costello and Osborne,41 adequate
sample size is partly determined by the nature of the data, that is,
strong data means uniformly high communalities without cross load-
ings and several variables loading strongly on each factor. Very few
Table 4
Oblimin Factor Correlation Matrix

No. of Factors Factor 2 3 4 5

5-factor 1 .22 .37 .21 -.61
2 .18 .13 -.33
3 .11 -.44
4 -.23

4-factor 1 .24 .38 .40
2 .18 .17
3 .18

3-factor 1 .34 .47
2 .24

2-factor 1 .33

7

missing values (less than 5%) indicate that the study sample easily
accepted the questionnaire and had few problems in understanding
the translated items.47 Item 20 had most missing values, with 10
respondents (4.5%) not completing it.

The results detected that the mean PPSS score was at a high level,
indicating a strong ceiling effect in the Norwegian version of the
questionnaire. The ceiling effect would normally be a sign to revise
item wording to improve the ability of the tool to capture variance in
patients’ perception of surgical safety or might preclude the ability of
the instrument to distinguish patients with the lowest or highest end
of the scale from each other. Furthermore, the responsiveness is lim-
ited because changes cannot be measured in these patients.35 It
seems that ceiling effects in patients’ perception measures in hospi-
tals are not uncommon48 as observed in patients who have under-
gone surgery,49 had knee,50 or hip replacement surgery.51 Another
plausible explanation for the ceiling effect might be the timing of the
questionnaire completion. Patients may feel vulnerable during the
1st-day post-op or may feel "lucky" to have survived the surgery.

Furthermore, an explanation for the ceiling effect mentioned pre-
viously might be that the item wording needs to be revised to
improve the ability of the tool.35

In the Norwegian version of the 20-item PPSS questionnaire, the
scale was changed from a 7- point to 5-point scale (Likert scale). The
change from seven to five response options can possibly result in
decreased precision of the scores, but evidence is limited.52 Further-
more, Streiner et al53 argue that the loss in reliability from 7 to 5 cate-
gories is quite small and that reducing the number of response
options from seven to five will not result in significant loss of infor-
mation. Likert scales ask individual to think along at least two differ-
ent dimensions − content and intensity. By reducing the scale to five-
points, we have reduced the affective dimensions this vulnerable
patient group must decide on.54

In the original PPSS article,22 only the mean survey responses by
question (between labels 6 and 7 on 19 items) were published. There-
fore, comparison between the results in this study and the results in
the original PPSS study is limited.

Structural Validity of the Questionnaire

The structural validity was evaluated by performing several EFAs
before arriving at a model that produced meaningful solutions.39

There is no consensus as to what variance is explained by factor
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solution.55 In this study, the two-factor solution we decided to retain
accounted for 45.15% of the variance, which is considered acceptable,
but not preferable.55 Similarly, there is no consensus as to what con-
stitutes a “high” and “low” factor loading.55 Compared to the results
of the factor analysis with 1, 3, 4, and 5 factors, in the two-factor solu-
tion we retained, all factor loadings on both factors exceeded 0.40
and the majority were ≥ 0.50 (see Table 3), which Hair et al37 have
noted as significant for a sample size >200. This indicates that the
items strongly influenced their respective factors.37 The retained
two-factor solution did not produce cross loadings as in the 3, 4 and
5-factor solutions, meaning that there is not very much instability in
determining the retained factor structure.56 Further, the retained
two-factor solution was the only one that showed correlation >.30
between all factors.34

Although no factor analysis had been performed in the original
study in which the PPSS was presented, we had expected that the ini-
tial phases (Preoperative Period, Recovery, and Human interactions)
would also be present in the adapted PPSS questionnaire. An expla-
nation of this result could be that the distinction between phases and
team members in the surgical trajectory is clearer for healthcare per-
sonnel than patients since patients rarely distinguish between the
different healthcare professions or pre- and postoperative care.14,37

In our study, the EFA shows that PPSS consists of two factors. Fac-
tor 1 “Team interaction safety” is related to all phases of the surgical
process, while factor 2 “Patient�s ID safety” is related to specific iden-
tity questions from the surgical team. The factors identified did not
correspond to the phases of surgical care patients go through in the
surgical trajectories, which was the basis for the developed PPSS
questionnaire in the original study; however, the three items (items
16, 17, 19) that constitute Factor 2 belong to the “Preoperative
period.” Thus, the structural validity needs to be further explored
with different groups of surgical patients to confirm and refine the
factors and items. A data collection measuring changes in item
response from hospital to home will be useful. Future research should
also include a confirmatory factor analysis conducted in a new
sample.57

Internal Consistency

Cronbach’s alpha has not been performed in any previous study of
the PPSS questionnaire. Internal consistency assessed by Cronbach’s
alpha showed values of 0.88 on F1 and 0.82 on F2 which reflect satis-
factory reliability of the two-factor model for this study sample.42

According to Streiner58 the alpha value is dependent on the number
of items in a factor. An especially low numbers of items (≤3) might
result in low alpha, which was not the case in our study.58 One possi-
ble explanation of the satisfactory alpha value in the current study
might be that the length of the scale contains enough items (≥18) to
obtain satisfactory alpha.58 In future studies, a test − retest reliability
of the PPSS questionnaire is recommended.23 A test − retest is appro-
priate to test the “extent to which scores for participants who have
not changed are the same when a measure is administered twice. It is
an assessment of a measure’s stability”.34, p. 333

The Norwegian version of the PPSS questionnaire showed high
Cronbach’s alpha of 0.88 on F1 and 0.82 on F2. A questionnaire with
Cronbach’s alpha > 0.80 showed that the two-factor model composed
of items from the PPSS had satisfactory internal consistency indicat-
ing a strong, positive relationship.34,33

Limitations of the Study

Some limitations of the study must be stated. The response rate in
the present study was acceptable, 74%. However, the participants
may represent a selection of the healthiest patients one day after sur-
gery who were probably more inclined to participate. A modest
8

sample size was used for conducting the EFA. Therefore, the findings
presented should be interpreted with caution and replicated in a
larger sample. The sample of the study represented a convenience
sample of surgical patients from one hospital in Norway. Therefore,
we cannot ensure that the results are representative of the target
population and that the questionnaire is performing as intended.25 A
large ceiling effect was detected, which might represent a limitation.
The study employed a cross-sectional design, and the findings are
limited to the measurement and interpretation of the variables at a
single point of time. Thus, it is not possible to know if these findings
would be consistent over time with the same group of patients. The
measurement of PPSS depends on the self-report of the respondents
and may be prone to social biases. Since the PPSS questionnaire pre-
viously has not been tested psychometrically, a limitation might be
that we cannot compare measurement properties between the origi-
nal and the translated version.

Conclusion

This study has provided promising structural validity and internal
consistency of the 20-item PPSS questionnaire for the assessment of
patients’ perspectives on surgical safety in a Norwegian context. PPSS
is easy to administer and well understood by patients. However,
future research on PPSS should provide an examination of construct
validity, validation and testing in other populations of surgical
patients.

Future improvement initiatives should include the response
option “do not know”. To be of optimal use, the questionnaire needs
some adjustment to capture variability in scores. The use of the ques-
tionnaire available in Norwegian may contribute to evaluate the
patient’s perspectives of safe surgery in Norway, to improve practice,
or to evaluate the effects of interventions.
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